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Available Bit Rate is defined as fonows:

CUSTOMER

214 464 1434 r-'. ~/14

TP76730
ISSUE 2 February) 1998

NIU

\
Fig;ure 1

TRANSPORT MEDIDM
(Twisted Pair)

SWBT CO

co.

Upstream Transmission
NIU to the Central Office

Up to 900Kbps

Service OR'eriIIl
Downstream TransmiNion
Central Officc to the NIU

Up to lOMbps

Southwestern Bell's ADSL based services are designed to provide our customers
access to the SWBT ATM network at bit rates as high as lOMbps. Transported
asymmetrically through the use of ADSL equipment over traditional POTS
facilities (twisted pair), the asymmetrical transport of data will not affect the
normal delivery oepOTS telephony. These services are designed to be transponcd
simultaneously with traditional POTS telephony via the use ofPOTS splitters and
ATU units placed at the customer and servi.na wire centers locations. (llefer to
figure 1)

This service will utilize ATM protocol end-to-cnd and DMT line coding from the
ATU-C to the ATU-R. An OAM channel is continuously on line between the
ATU-C and the ATU-R to provide inband monitoring. Available bit rate is
contingent upon. but not limited to the physical condition ofthe transport medium,
distance of the custOmer location to its serving wire center. and existence and
proximity ofother hilh speed broadband services in the same transpon medium.

Southwestern BellI pacific BeD I NevadaBell
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Oklahoma City, OK.
Tulsa. OK.

Topeka, KS.
Wichita, KS.

Little Rock, AK.

SWBT CO

Dallas, IX.
Austin, tx

Fort Worth, TX.
San. Antonio, TX.
Kansas City, MO.

St. Louis, MO.

Southwestern Bell reserves the right to administer all types ofloop facilities for the
purpose ofspectrum management. SpectNm management is necessary in order to
prevent analog andIor digital signals and services ftom interfering with each other
in exchange facilities, and thereby, causing harm to the network and to existing
customers and serviccs.

Signal interference can oc:cur in exchan&e facilities composed ofcopper cable or
other typeS offacilities such u e1ccuoDic tnnsport systems. Administratively
controlling the assignment location and/or type oftransmission equipment used to
uanspoR the wide variety ofanalog and digital signals is especially important u
diftercnt transpOR technologies, many with overlapping n-equcncy spectIUm.l, are
introduced into the exchange facility environment.
Without spectrum management, sipal interference between different transpon
technologies can OCQU') causinalwm to the network and disruption to existing
customers and their services.

Initial deployment ofADSL based services is planned for the third quarter of 1997.
This initial offering will be deployed, over a (24) twenty-four month period, at the
following locations.

ALCATEL TELCOM ATM Subscriber A£:cess Multiplexer
Alcatel Part Number 3EC 15129 AAAA TCZZA 01
Deumber 1996

This document is being reissued to include ADSL compliance information for
CLEes desiring to use the SBC Network to transport ADSL signals.

ADSL based services are compliant with the fonawing technical publications.

Southwestern Bell I Pacific Belt I Nevada Bell

2 REISSUE

3. NETWORK INTERFACE

4. SERVICE AVAILmILlY

s. SPECTRUM MANAGEMENT
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Consider the upstream response in Fiaure 1. Scctioas A and B arc defined in Figure 29 of
Tl LB 652, a10Dg with sectioos 7.14.1 IDCl 7.14.2. These pan.s of the leacr ballot are
rcpcatecl in Appeodix A1ix rct'creIa. For~ case of sccfiOl1 C,h~, SBe does not
tQ:l tim tbc respcmc in F;pre 29 ofappcadix A is resuidive =ougb., aDd me resulUng
NEXT could wmcc:cssarily degndc dowDsa'eam pcrformaDcc. For the case ol 10
interf&:rcrs, the NEXT geucra.tcd by HOSL and ISDN will IUdl the DOisc floor of -140
dBmIHz at about 400 kHz (erossWk models taJam from appendix B ofTl LB 652). For

For ADSL deployed in unbundled loops. the same issues relative to crosstalk apply.
Tbcrcfore it is crucW that ADSL systems deployed in unbu.Ddlcd loops have spectral
charad.eristics similar to a T1.413-compliant system using Ihc fDM optiOil. The spectral
cbaracteristics ofan ADSL system are shown in Fipra 1and 2. In c:acll, the spectrum is
broken into thn=e sections: the out-of-band response below the pass band (A. D), the pass
band n=sponsc (B, E). and the out~f-band mponse above the pass baud (C. F). The
Tl.413 sunda:rd gives the spectral requirem=tS for a system usin& the ech~
option. This information can be used to define the c:haracteristics of scc:tious A. B. E, and
F offigures 1and 2. Additional rcquirancms must be givcu for sections C and D.

In this CODtext. sac bas clwscn an ADSL solution that adheres to the Ammcan National
Standards Institute (ANSI) T1.413 staDdard using the frequency divisiOl1 mu.ltiplext=d
(FDM) option. In particular, the letter ballot for Issue 2 ofTl.413 (1"1 LB 652) will be
refereuced. Selection of a T1.413-based solution leverages the signific:am body of work
that bad bccD performed on spc:a:ra1 compatibility durina the evoluticD of this staDdard.
The FDM option was selected in order to minimize the effect of near-end crosstalk
(NExn· When various transceivers arc located "cry close to each other and share the
same binder. the aosstaJk generated by a transceiver will sec very little attClDUaUon before
being applied to other transceivers. This can occur at either the ne:tworlc or subscriber end,
and is quite likely at the netWOrk end. Thus it is preferable to minimize the spec:traJ
overlap of signals for various services. By usioa the fDM option, NEXT from the ADSL
downstream will have liu.1e overlap with the ADSL upstream and ISDN, and have only
partial overlap with IIDSL.

Twisted pairs used for digital subscriber loop services typica11y are housed within binder
groups with other pairs for at least part of their run leogth. Within a binder group,
cl~c 4:OUPUn& t.enn= c:rcssta1k, will result in the sianaI from ODe pair
gCDCr'atiDg noise onto other pairs. This crosstalk interference can often be a limiting &etar
in service performance. In order to ensure proper service perfonnance. the spectral usage
ofscM", must be carefully mampl

5.1 Seaion 5.2 is an analysis ofspedra1 requircm=ts for ADSL signals. Any
CLEC desiring to prcwide ADSL based services utiJjzing the SBC netWOrk must be in
compliaDce with the followiDg attachment. There will be no uceptJons. Please note that
scctioDs 7.14, 7.14.1, 7.14.2, 6.14, 6.14.3 mcnticmed in section 5.2 ofthis docum=t an
refer=ccs from the TIAl3 ballot Tl LB 652

Southwestern BellI Pacific Bell I Nevada Bell
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the rcspoase of Figure 29. this vallie wouJd DOt be reached UDti.l about 650 kHz. SBC
requires that the baud from 138 kHz to 416 kHz roll off at 32 dBloctave such that the
NEXT due to the upstream ADSL sigaal sball reach the noise floor at 416 kHz.. 'The
rcquiremeats abow 416 kHz follow a similar paUem to Figure 29. but -Mth 915 klh
cbaD&ed to 620 kHz. The overall requircmcats are given in Fiaurc 3.

Next coasider tba downstream n:spaasc of FiauR 2. Sectioas E and F are defiD.od in
Fipre 2S of Tl LB 6S2, along with scctioas 6.14.1 aad 6.14.3. These parts of the
staDdard arc repeated in Appendix B for rdenacc. Siaoce Fipre 25 of T1.413 assumes
the ccbo-c:aDccI1ed option. it caaaot be usod f.O defi= sectiQll D ofFigure 2. Ec:bo caacellcd
systems can sevenly diuupt the service of customerI OIl non«bo cancdled systems.
SBC has dctam.iDcd that the depdaUoa due to NEXT from the dowDstrcam ADSL signal
is acceptable if it follows a 36 dB!ocu.ve roll offfi'om 160 kHz down to 80 kHz. Below
10 kHz, a roll off of approximatdy 4.6 dBloc:cave is used to cnsun that the level is 92.5
dBm at 4kHz (a straight line fit in dB). The overall requirements arc givCll in Figure 4.

MRY-22-1998 11:84 SWBT CO 214 464 1434 ~.~~/14
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Figure 1: Upstream spedrUD1
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Figure 3; Upstream requirementt
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Appendix A: Upstl'eam Spectral Reapoue from n LB 651

-90 clBm-Hz peak

-40 dBm power in any
1 MHz sliding wiDclow

~""""+--_:x.:&91S kHz

138 685 91525.8754

-97.5
15dBm
Q-4t&

o

7.1. Transmitter spectral rapoose

PSD in Mcuuranc:nts arc: into 100 abmJ raUUft termination.
dBmIHz except for pors band toW power which is 600 ohms

-34.S peak

FREOUENCY BAND, kHz EOUAnON FOIl LINE. dBmIHcrtz
0-4 -97.5. +15 dBm ().4 kHz

>4 - 25.875 -92.S + 21.S*log (~4)/102l2)

25.875 -138 -34.S
138 .. 6SS -34.5 - 24*loll£f138llJ.o«(2)

685 -11040 -90. , wIth -40 dBm power in any 1 MHz.sliding window above 915
kHz

Fipre 19 - ATUooR tl'lllSmittcr 15D Dim

Figure 29 shows a PSD mask for the traDSmiUcd sipal. For purposes of1his
spcQ.ficat~ the pass band is defined as the frequeacy range over whicoh the modem
transmits. 1'be low frequency stop band is defined as the voice band.

7.J4.1 Pu. bud PSD ud rupoase

The averaac PSD within the used passband sba1l be 110 greater thaD -38 dBmIRz; tha
upper md ofthis passband depends on whether the sigDa1 is for initialiuUOIl (see 7.15.1)
or steady state (sec 7.15.3).

1bepass baDdripplesbaD bellO srcata'thm +3.5 dB; thomaximumPSD of-34.S
dBmIHz applies across the whole band ftom 2S kHz to 138 kHz; the miDimwn applies
only over tho used passband

The &JOUP delay variation CMT the pass band shall DOt exceed SO~.

10
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Appendix B: DOWIIItream Spectral Response from Tl LB 65%

In the traDsiEion band from 4 kHz to 25.S7S lcHz.lhemaximum PSD is giv= by astrai&ht
line on a. Jog scaJe tTom -92.5 dBmIHz, atjusc above 4 kH%, to -34.S dBmIHz at 25.87S
kHz; that is -92.S -I- 21.5xJos(fl4)1log(2) dBmIHz.

Figure 25 shows a representative spectral rcspoDSe mask for the transmitted sipal. The
low ft'equency stop baDd is dcfiDed as the POTS band; the high fi'equency stop band is
defined as fiequcDcics greater than 1.104 Mlh.

>4 -25.81S

1104·220&
2201-3660

3660 ·11040

Southwestern Ben I Pacific BellI Nevada Bell

7.14.% Low frequency stop band rejection

The t.aca1 power ill the wU:e baDd ( 0 Hz to 4 kHz) sball DOt exc.eed +15 dBm (see U.4 for
the method ofmeasurement).

6.J 4 Transmitter Ipcctral rupoue

FRE UENCY BAND. kHz
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1'11e avcrap PSD within the used pusbaDd sball be: DC greater thaD -40 dBmIHz reduced
by power cut-badc in multiples of2 dB; the lower end afUDs passband depends on
wbetber echo canecllina or FDD is used, and is manvfaC".IIW discretiabary; the upper end
depends on wbethertbc sip} is forinitializatiOll (see 6.15.1) or steady state (sec 6.15.3);.

'Ibe pass baud ripple shall be no greater thaD +3.S dB; the maximum PSD of (-40 - 2n +
3.5) dBm/& applies aaoss the whole band from 25 kHz to 1104kHz; the minimwn
applies only over the used passband.

The group delay variation over the pass band shall DOt exceed SOIL'.

6.14.3 High frequency stop bud rejedion

The PSD shall decrease at 36 dBloctave from (-40 dBmIHz + 3.5 dB) at the band-edjc
(1.104 MHz) to (-76 dBmIHz +3.5 dB) at 2.208 MHz. aDd at 24 dBloetave from 2.20&
MHz until rcae:bina a floor of-90 dBmIHz aI3.660 MHz. In addition. the power in any 1
MHz sliding window from 4.872 MHz to 11.04 MHz shall not exceed 0040 dBrn.

6. DOCUMENTATION AND REFERENCES

ALCATEL TELCOM ATM Subscriber Access Multiplexer
AlcatelPart Number 3EC 15129 AAAA TCZZA 01
December 1996

Alcatel Contract Department
122S North Alma Road
Richardson, Texas 75081-2206
(800) 252-2835

ANSI T1.413 • 1995

The American National Standards Iastitute
11 West 42- Street, New York, New York 10036
(212) 642-4900
Telex (212) 398 0023
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7. ACRONYMS

Mbps
Kbps
ATU-C
ATU·R
N1U
DM!
AIM
ANSI
OM{
POTS
ADSL

SWBT co

Megabits per second
Kilobiu per sec:ond
ADSL Transceiver Unit, Central Office End
ADSL TransceiverUnit, ]lemote Terminal End
NetwOrk Interface Unit
Discrete Multitone
Asynchronous Transfer Mode
American National Standards Institute
Operation and~
Plain Old Telephone Service
Asymmetrical Digital Subsc;riber Line

TOTPL.. P.14



AB981630.007121279-001

28

DECLARATION OF NORA CREGAN IN SUPPORT OF
COVAD'S APPLICATION FOR PRELIMINARY IN JUNCTION (No. 98·1887 sn

Date: August 14, 1998
Time: 9:00 a.m.
Place: Courtroom 4

Honorable Susan Illston

DECLARATION OF NORA CREGAN
IN SUPPORT OF COYAD
COMMUNICATIONS COMPANY'S
APPLICATION FOR PRELIMINARY
INJUNCTION

No. C 98-1887 SI

UNITED STATES DISTRICT COURT

NORTHERN DISTRICT OF CALIFORNIA

SAN FRANCISCO DIVISION

I am an attorney associated with the law fIrm ofMcCutchen, Doyle,1.

v.

I, Nora Cregan, declare as follows:

Defendant.

Plaintiff,

COYAD COMMUNICATIONS
COMPANY, a California corporation,

PACIFIC BELL, a California corporation,

1 McCUTCHENt DOYLE, BROWN & ENERSEN, LLP
ALFRED C. PFEIFFER, JR. (SBN 120965)

2 NORA CREGAN (SBN 157263)
LAURA MAZZARELLA (SBN 178738)

3 Three Embarcadero Center
San Francisco, California 94111-4067

4 Telephone: (415) 393-2000

5 COVAD COMMUNICATIONS COMPANY
BERNARD CHAO (SBN 148352)

6 3560 Bassett Street
Santa Clara, California 95054

7 Telephone: (408) 490-4500

8 Attorneys for Plaintiff
Covad Communications Company

24 Brown & Enersen, attorneys for plaintiff Covad Communications Company in this matter. I am

25 licensed to practice in the State of California and before the United States District Court for the

26 Northern District of California. I have personal knowledge of the facts contained in this

27 declaration, and, if called upon, could and would testify competently to them.
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5 November 14, 1997, issued by SBC Communications, which was downloaded from SBC's

15 1996, 11 F.C.C.R. 15499, CC Docket No. 96-98, FCC 96-325 (Aug. 8, 1996).

17 Bell's Telecommuting Guide, which was downloaded from Pacific Bell's Internet website.

Attached as Exhibit C is a true and correct copy ofexcerpts of In the

Attached as Exhibit A is a true and correct copy of a press release, dated

Attached as Exhibit B is a true and correct copy ofa press release, dated

Attached as Exhibit D is a true and correct copy ofexcerpts of the Opinion

Attached as Exhibit F is a true and correct copy ofexcerpts of Pacific

Attached as Exhibit H is a true and correct copy of excerpts of In the

Attached as Exhibit G is a true and correct copy of Pacific Bell's FasTrak

Attached as Exhibit E is a true and correct copy of excerpts of In the

Attached as Exhibit J is a true and correct copy ofexcerpts ofPacific

4.

5.

7.

2.

10. Attached as Exhibit I is a true and correct copy ofexcerpts from the

6.

3.

11.

8.

9.

7

4

6 Internet website.

3 website.

1

DECLARATION OF NORA CREGAN IN SUPPORT OF
COYAD'S APPLICATION FOR PRELIMINARY IN IUNCTION (Case No. 98-1887 SI)

2

2 May 27, 1998, issued by SBC Communications, which was downloaded from SBC's Internet

9 Interconnection, FCC 97-208, CC Docket No. 93-162 (June 13, 1997).

8 Matter ofLocal Exchange Carriers' Rates, Terms, and Conditions for Expanded

14 Matter ofImplementation ofthe Local Competition Provisions in the Telecommunications Act of

21 Matter ofthe Public Utility Commission ofTexas. FCC 97-346, CCBPol96-13 (Oct. 1, 1997).

10

11 of the Attorney General, In the Matter ofthe Joint Application of Pacific Telesis Group and SBC

12 Communications for SBC to Control Pacific Bell, A.96-04-038 (filed April 26, 1996).

23 testimony ofDon Roe, in In the Matter ofthe Application ofPacific Bell for Authority to

24 Increase and Restructure Certain Rates ofIts Integrated Services Digital Network Services,

25 Application 95-12-043.

19 DSL, Frequently Asked Questions, which was downloaded from Pacific Bell's Internet website.

27 Telesis' Annual Report for 1995.
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I declare under penalty of peIjury under the laws of the United States of America

and the State of California that the foregoing is true and correct. Executed this J4.. y ofJune,

1998 at San Francisco, California.

DECLARATION OF NORA CREGAN IN SUPPORT OF
COYAD'S APPLICATION FOR PRELIMINARY IN JUNCTION (Case No. 98-1887 SI)
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SBC News Center Page 1 of5

Following a successful market trial of ADSL initiated last fall, Pacific
Bell plans to initially deploy ADSL in 87 central offices serving all
or part ofmore than 200 communities throughout the state. Within the
next few months, cities such as San Jose, San Francisco, Oakland,
Anaheim, Los Angeles, San Diego and Sacramento will have Pacific
Bell ADSL service. The ADSL-equipped central offices currently
serve approximately 4.4 million households and 650,000 business
customers.

Designed primarily for Internet and telecommuting applications,
ADSL enables businesses of all sizes to work smarter and home
Internet enthusiasts to surf faster. Packaged with Internet service,
ADSL provides online consumers and small businesses with
accelerated access to the World Wide Web. As a stand-alone
connection, ADSL also allows telecommuting employees and
after-hours home workers to connect to their employers' corporate
networks via dedicated, secure links.

"SBC recognizes the value ofthe data communications market for our
customers and our business. Pacific Bell's broad-based rollout of
ADSL in California is one example of the commitment we are making
to support our customers' data needs," said Royce Caldwell, President
of SBC Operations.

"Pacific Bell is stepping up to the plate to deliver lightning fast
Internet access to millions ofour customers in California, home of the
world's most demanding and intensive Internet users," said Jim
Callaway, Pacific Bell president ofpublic affairs. "This broad
geographic rollout delivers on our commitment to provide
Californians with the speed they need at a competitive price so that
they can take greater advantage of the power of the Internet. It gives
them the ability to receive and send data to anyone, anywhere,
anytime. The California marketplace already has the highest
percentage of "wired" households and the greatest number of second

San Francisco, California, May 27,1998

SBC Communications, Inc. announced today that Pacific Bell will
begin broadly deploying high-speed Asymmetrical Digital Subscriber
Line (ADSL) service in more than 200 communities across California
to satisfy customers' increased demands for bandwidth and faster
Internet access.

SBC Communications Announces Broad ADSL
Deployment Across California

Pacific Bell Plans To Have Service Available To More Than 5
Million California Business And Residential Customers By End Of
Summer

SIC ArWII S",II:. litSIC Int.-Jaa. .

Links to:

Pacific Bell

Archives

News Center

News Releases

Financial

Southwestern Bell

Public Policy Issues

News Center
Home Page

Network
Disclosures

http://www.sbc.comlNews/Article.htm1?query_type=article&query=19980527-02 5/28/98



SBC News Center

phone lines of any state in the country. The introduction of ADSL
technology will solidify the Golden State's position as the center of
the Internet world," he added.

The much-anticipated offering is expected to bolster California's
economic, environmental and social development, according to state
Senator Steve Peace (D-La Mesa). "I applaud Pacific Bell's
commitment to accelerate deployment of this advanced
telecommunications infrastructure on behalf of California businesses
and consumers," said Senator Peace. "This is truly the technology that
California needs to remain competitive in the 21st century, for it has
social, educational and business applications that benefit each and
every one ofus."

Pacific Bell plans to begin commercial deployment in July. Pacific
Bell is making filings with regulatory authorities to provide this
service.

ADSL provides telecommuters and branch offices with secure,
dedicated links to corporate networks at transmission speeds of up to
1.5 megabits per second (Mbps) - 50 times faster than 28.8 kilobits
per second (Kbps) modem speeds. By comparison, it would take a
28.8 Kbps modem 41 minutes to download a short video clip (72
Mbps) that could be downloaded in 48 seconds using ADSL
technology. Jt is also a high-s,peed. alwaYS-OD, direct Internet access
solution that enables users to download data, graphics, audio and
video files over existing telephone lines while simultaneously using a
phone or fax machine.

Three ADSL offerings will be available from the company and priced
as follows pending regulatory approval and processes:

• "~" includes the ADSL connection and
Internet service, and is designed for high-volume home Internet
users. "Home Pack" provides transport speeds starting at 384

. its per second (Kbps) downstream and 128 Kbps
upstream. TESY price for home Internet access
package starts a including$~ connection and: nO
edicated Intern se .ce fromP~l Internet Services.

• "Internet Access Pack DSL" also includes the ADSL
connection and Internet service, and is designed to meet the
higher-speed Internet access needs of all businesses. "Internet
Access Pack" includes two speed options:

• up to 384 Kbps downstream and 384 Kbps upstream to
meet the needs of small office/home office (SOHO) and
small businesses requiring internet access. Total monthly
price for business Internet package starts at $199,
including $99 ADSL connection and $100 dedicated
Internet service from Pacific Bell Internet Services.

• up to 1.5 megabits per second (Mbps) downstream and
384 Kbps upstream for small businesses needing more
bandwidth and for medium and large businesses where
many employees share a single internet connection.
Total monthly price for the business Internet package for

http://www.sbc.comlNewsiArticle.html?query_type=article&query=19980527-02

Page 2 of5
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SBC News Center

small offices starts at $339, including $189 ADSL
connection and $150 dedicated Internet service from
Pacific Bell Internet Services.

• "Office Pack DSL" includes the ADSL service and is
designed to meet the dedicated and secure remote access needs
of large business customers. "Office Pack" includes two speed
options:

• up to 1.5 Mbps downstream and 384 Kbps upstream.
Total monthly price for high-speed corporate network
connection is $189.

• up to 384 Kbps downstream and 384 Kbps upstream.
Total monthly price for high-speed corporate network
connection is $99.

Additional charges may apply for purchases ofcustomer
premise equipment and network integration services.

A one-time installation charge of $125 applies for each ADSL
package. Pacific Bell will make ADSL equipment available to its
residential and business customers; pricing for ADSL equipment will
vary by ADSL package.

"Pacific Bell's plans to broadly deploy high-speed connectivity is a
major win for California's personal computer users," said Robert T.
Jenkins, Intel vice president and director of corporate licensing. "We
congratulate Pacific Bell's commitment to major statewide
deployment ofADSL access." Jenkins, who chairs the executive
committee of the California Manufacturers' Association (CMA), said
that a recently issued CMA study predicted that "640,000 new jobs
and an increase ofmore than $200 billion in gross state output by
2001" will result from broadly deployed services such as Pacific
Bell's ADSL.

"Commercial deployment ofADSL is but one component of our
unfolding data strategy. Over the next few months, we intend to
introduce a full range of data transport and networking services that
meet the complex demands of businesses and consumers," said Ed
Mueller, president and CEO ofPacific Bell.

According to Beth Gage, a broadband consultant at TeleChoice, the
North American DSL market is expected to reach an installed base of
110,000 lines this year, 355,000 in 1999 and more than one million in
2001. "California's high tech industries and other factors contribute to
its position as the most wired region in the US," Gage said. "As mass
market DSL services become available consumers and businesses will
benefit from vastly improved Intemet response times for retrieving
and transmitting data. Eliminating the local access bandwidth
bottleneck for consumers and small businesses will have defInite side
effects - increased use ofthe Internet for business applications and
consumer entertainment, and continued growth ofnew applications
and services that will take advantage ofnew access capabilities."

Due to existing technology and distance limitations, ADSL will not
be available to all customers served by the ADSt-equipped central

http://www.sbc.comlNews/Artic1e.htrn1?query_type=article&query=19980527-02
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offices. Initially, the service will be available to approximately 60
percent of the households and businesses in each service area. To
receive the service, customers must be located within 16,000 feet of a
ADSL-equipped central office and their lines must meet certain
transmission criteria.

While existing phone lines can be adapted for ADSL, the following
hardware and software is required: an ADSL modem; a "splitter" that
divides voice and data line traffic; and a Network Interface Card that
connects the modem to a personal computer.

As a member of the Universal ADSL Working Group (UAWG)
comprised of leading telecommunications, hardware and software
companies, Pacific Bell's parent company, SBC Communications,
Inc., believes its ADSL offering helps satisfy the UAWG's goal of
bringing high-speed access to the mass market.

Pacific Bell will provide one-stop shopping for hardware, service and
. support and can assist customers in obtaining and installing these
devices. California residents can call 1-888-884-2DSL or visit the
Pacific Bell Web site at
www.pacbell.com/productslbusiness/fastrakladsV for additional
information.

Pacific Bell provides basic and leading-edge telephone services andproducts to
over 13.8 million business and residential customers - a total ofmore than 17.6
million access lines - throughout California. It is a company ofSBC
Communications Inc., a global leader in the telecommunications industry with
nearly 34 million access lines and 5.6 million wireless customers across the United
States, as well as investments in telecommunications businesses in 10 countries.
Under the Southwestern Bell, Pacific Bell, Nevada Bell and Cellular One brands,
SBC, through its subsidiaries, offers a wide range ofinnovative services, including
local and long-distance telephone service, wireless communications, paging,
Internet access, and messaging, as well as telecommunications equipment, and
directory advertising andpublishing. SBC (www.sbc.com) has more than 118,000
employees and reported 1997 revenues of$25 billion. SBC's equity market value of
$80 billion (as ofMarch 31, 1998) ranks it as one ofthe largest telecommunications
companies in the world.
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The following central offices cover all or part of more than 200
communities in California.

Pacific Bell
ADSL Central Offices
1998 Summer Deployment

Alameda
Albany
Alhambra
Anaheim (2)
Arcadia
Berkeley
Beverly Hills
Burbank
Burlingame
Canoga Park

Los Angeles (5)
Milpitas
Mountain View
National City
Newport Beach
Northridge
North Hollywood
Oakland (3)
Palo Alto (2)
Pasadena

http://www.sbc.com/News/Article.htm1?query_type=article&query=19980527-02 5/28/98
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Pleasanton
Redwood City
Reseda
Sacramento (4)
San Bruno
San Carlos
San Diego
San Francisco (5)
San Gabriel
San Jose (5)
San Mateo
SanRamon
Santa Ana (2)
Santa Clara (2)
Sherman Oaks
Simi
Sunnyvale
Tustin
Van Nuys
Ventura (2)
Walnut Creek

Colma
Compton
Concord
Costa Mesa
Culver City
Danville (2)
El Toro
Escondido
Fair Oaks
Fremont (2)
Fullerton
Garden Grove
Glendale
Hayward
Hollywood
Irvine
La Crescenta
La Jolla
LaMesa
Laguna Nigel
Livermore
Los Altos

SBC News Center
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SBC Companies Introduce High-Speed DSL Services

New FasTrak DSL Service Marks Next Step In High-Speed Data
Communications In Southwestern Bell And Pacific Bell Territories

San Antonio, Texas, November 14, 1997

To supplement its existing line of broadband services, SBC
Communications Inc. today announced it is introducing high-speed
Digital Subscriber Line (DSL) services through its Pacific Bell and
Southwestern Bell telephone subsidiaries. The limited commercial
offerings will be presented under the Pacific Bell brand in the San
Francisco Bay Area and under the Southwestern Bell brand in Austin.

FasTrak DSL, a digital technology that transmits infonnation over
regular twisted copper phone wires, is a remote local area network
(LAN) and high-speed Internet access solution that enables
subscribers to download data at high speeds while talking on the
phone over the same line. With FasTrak DSL service, telecommuters
and branch offices have high-speed access to the Internet or a
dedicated link. to their corporate LAN at transmission speeds of up to
1.5 megabits per second (mbps) - or 50 times faster than a 28.8 analog
modem.

Page I of3

FasTrak DSL presents work-at-home professionals consistently faster
access to graphic, audio, video and data files. FasTrak DSL is always
on with no setup time and no busy signals.

"DSL technology.complements our already robust line of broadband
services in the Southwestern Bell and Pacific Bell regions," said Paula
Reinman, marketing director for Pacific Bell's DSL Services. "Our
data strategy is to continue to develop a host of transport and access
services that give customers a range of choices that best suit their
application needs."

Southwestern Bell and Pacific Bell will include different service
options in the first phase of the limited commercial offering of
FasTrak DSL. The first option will feature a downstream speed 
from the host site to the user - of up to 384 Kilobits-per-second
(Kbps), and the same speed upstream from the user to the host site.
The second will feature a downstream speed of up to 1.5
Megabits-per-second and an upstream speed of up to 384 Kbps.

During the trial, Southwestern Bell will initially install DSL switches
in four central offices in Austin, and Pacific Bell will make DSL
service available in select locations in the San Francisco Bay Area.
Prices for FasTrak DSL includes a $125 installation fee and will
range from $80 per month to $250 per month for unlimited usage.

http://www.sbc.com/NewslArticle.htm1?query_type=article&query=19971114-01 6/11/98
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To order the FasTrak DSL service, customers will have to meet
certain criteria. For instance, users must be located within a three-mile
radius from a DSL-equipped central office. In addition, host networks
must be connected to Southwestern Bell's Cell Relay Network or
Pacific Bell's FasTrak Network, ATM-based backbones that ensure
the quality and throughput of FasTrak DSL connections.

Customer equipment for FasTrak DSL includes an Alcatel ADSL
modem, a "splitter" that divides voice and data, and a Network
Interface Card to connect the modem and PC. Southwestern Bell and
Pacific Bell will provide one-stop shopping for hardware, service and
support and can assist customers in obtaining and installing these
devices.

FasTrak DSL is compatible with both Windows and Macintosh
operating systems. In the Pacific Bell region, Internet connectivity
will be provided initially by Concentric Network Corporation. Jump
Point Communications will provide Internet access for the limited
commercial offering in Austin. Pacific Bell and Southwestern Bell are
also working with other ISPs to provide high-speed Internet
connectivity via its DSL service in the future.

The limited commercial DSL offerings will be introduced this month
in the San Francisco Bay Area pursuant to the trial authorized by
Commission.

For more infonnation, California residents can call1-888-884-2DSL,
or visit the Pacific Bell Web site at:
http://www.pacbell.com/productslbusiness/fastrak/adsl.
Austin residents can call toll-free 1-888-SWB-DSLl.

Pacific Bell provides basic and leading-edge telephone services and
products to over 9 million business and residential customers -- a total
of more than 16 million access lines -- throughout California.
Southwestern Bell Telephone Co. provides basic and leading-edge
telephone services and products to more than 13.5 million business
and residential customers -- a total ofmore than 15 million access
lines -- in Texas, Missouri, Oklahoma, Arkansas and Kansas. Both are
companies of SBC Communications Inc., a global leader in the
telecommunications industry, with more than 32 million access lines
and over 5 million wireless customers across the United States, as
well as investments in telecommunications businesses in 10 countries.
Under the Southwestern Bell, Pacific Bell, Nevada Bell and Cellular
One brands, the company, through its subsidiaries, offers a wide range
of innovative services, including local and long-distance telephone
service, wireless communications, paging, Internet access, and
messaging, as well as telecommunications equipment, and directory
advertising and publishing. SBC (www.sbc.com) has more than
114,000 employees and reported 1996 revenues of$23.5 billion.
SBC's equity market value of$56.5 billion (as of June 30, 1997) ranks
it as one of the five largest telecommunications companies in the
world.
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